A tale of two Inventions
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Presentation Notes
First time I have been asked to talk about my own exp rather than a scientific or clinical topic
I want to make this informative rather than ego gratifying and so
Rather than just describe a success, I will contrast a huge missed opportunity with a happy ending since this is likely to be more instructive
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DC Shock ablation limitations
*General anesthesia
eBarotrauma

*Not titratable

*Early recurrences


Presenter
Presentation Notes
Let me set the stage by bringing you back to my fellowship.  The concept of interventiional ep, that we could eliminate arrhythmia substrates, was new.  The diagram here shows the state of the art in 1988.  a conventional electrode catheter was positioned on the site to be ablated and connected to a defibrillator.  We then blased away with a 360J shock.  Amazingly, most patients survived and some even had a successful outcome.  Still, it was a crude procedure where the components were chosen because they were available.  There were a host of problems DC shock abl, including…


Advantages of RF ablation

*Track record of use in oncology, neurosurgery, and Gl endoscopy.

J J Langberg, M C Chin, M Rosengvist, J
Cockrell, N Dullet, G Van Hare, J C Giriffin
and M M Scheinman

Catheter ablation of the atrioventricular
junction with radiofrequency energy.
Circulation. 1989.

*Painless — no general anesthesia required.
*No barotrauma.
*Both power and duration can be adjusted, allowing titration of dose.

Thermal effects are stable — late recurrence rare.
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Presentation Notes
It was clear to me and many others in the field that we needed to do a better job at catheter ablation.  RF energy seemed like a good candidate since it had an established track record with hyperthermia of solid tumors, ablation of nerves and ganglia, and fulgaration of UGI bleeding sites.  The first study I did as new facutly was a trial of RF ablation of the AV node for patients with intractably rapid VRs in AF.  Even though we used plain old electrode catheters and a generator borrowed from the endoscopy suite, RF seemed to be a promising alternative to DC shock ablation…


RF ablation system

sLarge distal electrode to increase contact area and
lesion size.

*Deflectable shaft to facilitate catheter placement
and contact force.

*Temperature monitor incorporated into the catheter
tip.

*Power supply with temperature feedback control of
power output.

sAutomatic shutoff for sudden rise in impedance
due to overheating.
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Presentation Notes
From the initial clinical experience, I realized that we would need a purpose-built RF ablation system.  Full of enthusiasm and impatient to do more clinical research, I came up with a set of requirements, drawings and schematics that at the time I called user specifications.  Looking back, it was clear that these were inventions, not speicifications.  I tried to get several established catheter companies to develop this technology, but they felt it was too speculative.  


EP Technologies
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$50k # EPT-1000™ Cardiac Ablation System
> Introduced in 1994 by the Electrophysiology business

b O n u S The EPT-1000 was the first temperature-

monitoring cardiac ablation system approved by
the FDA. These devices are used to treat
people living with various cardiac arrhythmias -
a condition that afflicts well over two million
Americans - by delivering radiofrequency (RF)
energy via an ablation catheter to render the
heart's abnormal sites electrically inactive. Still
a market leader today, the EPT-1000 RF
Systems are used in more than 80 percent of
electrophysiology labs across the United States.
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I ended up pitching it to EP technolgies.  This was a tiny startup that had been founded the year before to market a diagnostic catheter that no one wanted.  Since they were as desperate as I was, they took me up on it.  I asked to be a consultant for the princely sum of $2.000 a month.  During the six years that I worked with EPT, they filed more than two dozen patents based on my user specifications I helped design the clinical trail of the ablation system, and presented the data to the FDA in ’94.  This was the first approval of an interventional EP device.  I was thrilled when the grateful CEO gave me a bonus check for $50,000, but I remember having a funny feeling that it was a booby prize.  After the FDA panel meeting my consultancy ended.  A month later EPT went public.  Two years later they were bought by BSC, and by ’99 they had more than 100m in annual sales.  In 2012 BSC listed the EPT system on their top 30 devices that have changed medical technology.  

My inability to recognize the  novelty and value of my invention or ask for an equity interest in the company was a collosal commercial mistake.  Still, there was a silver lining.  Being outside the company made it possible to have early access to the technology, and allowed me to be very productive academically during this period.

You can’t eat academics, so I made sure that I did it differently the next time.


Catheter ablation of atrial fibrillation

sinus
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The next opportunity was for development of AF ablation technology.  Rf ablation works well for focal arrhythmia like WPW, but atrial fib is a different animal   Most af involves large areas of abnormality around the orifices of the PVs.  Trying to spot weld the entire area is not very safe or effective. 
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My partners and I realized that you could ablate the entire antrum of the pv with a balloon based ablation technique.  Here is the patent we filed in 97 with the ablation balloon wedged in the orifice of the pv.


Ultrasound balloon catheter for AF
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Using some seed money we developed this prototype, where an us crystal on the shaft puts out energy in a radial distribution.


Atrionix, Inc
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Based on the IP and prototype, we were able to obtain an initial round of 4m of venture funding.  This took us through successful animal studies and another 12m got us to the end of phase I of the IDE clinical study.  After just over 2 years, J and J bought atrionix for 62m.  This seemed utterly amazing to me, but I was reminded at the time that the 5 to 1 roi was considered a mediocre outcome by the vcs.  

I was amazingly fortunate to have partners who had enough business acumen to prevent the vcs from diluting the founders share to nothing. They were also loyal enough not to push me out even though I was the only one to not have an operational role in the company.

Just as there was a silver lining with my commercial failure, there was an Achilles heel with this success.  My equity interest prevented me from participating in the clinical trial, and I have never published a paper on balloon ablation of AF. 
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Suggestions for Physician Inventors

ldeas that are 2-5 years ahead are the
best.

Do your own pubmed and patent search.

Draft your own provisional patent before
seeing patent counsel.

*Use NDAs before discussing your
Invention.

Don’t get maternal about your idea.



Truisms for Physician Inventors

*The size of the baby Is proportional to the
amount of gestation.

Companies don’t succeed unless
someone’s future depends on it.

*Physician founders are often considered
liabilities after the formative phase is over.

*Even very simple proofs-of-concept add
great value to a start up.
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